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INTRODUCTION
The knee is a large and complex Joint, combining, as it does, great strength with great flexibility
and range of motion.

Being placed low in the body, 1t

must bear nearly the whole body weight with every step, and
yet must adapt itself to the numerous positions required of
it with great nicety.

Many knee injuries are somewhat

obscure in their mechanism of production.

Several clinical

entities with eponymic designations and of controversial
etiology have been discussed at length in the literature.
The law of parsimony is well known in purely
scientific fields, and is applied every day.

Medical men

would do well to bear in mind the dictum that, "the simplest theory wnich can explain the facts is probably nearest the truth."

It is with a view toward simplifying the

outlook on injuries of the knee that this paper has been
prepared.

*

*

*

*

*

2

In order to understand knee injuries it is
necessary to review briefly some of the embryology and
anatomy of the region, and to stress certain aspects of
knee mechanics.
The Joint cavity arises in loose mesenchyme between the anlagen of the tibia and femur, in the fourth
month of fetal life.

The capsule arises from denser

mesenchyme continuous with the per1osteum, and the
synovial membrane from cells on the inner surface of the
capsule which flatten to form a false epithelium (7).
The menisci also arise in mesenchyme.

In the forty

millimeter embryo, they are represented by a solid
mass which meets and crosses the sagittal septum formed by the fut~re crucial ligaments, and are slightly
separated f1"'0m the anlage of the femur.

At the sixty

millimeter stage they are definitely sepa~ated from the
lower femur and tibial head.

At tour months they are

more fibrocart1lag1nous than 1n adult life.

Not until

four years of age do the child's semilunar cartilages approach t11e adult type ( 55) •

In the tailed Batrachians

(amphibians) the tendons are all external to the Joint.
In frogs (tailless Batrachlans) intra-articular menisci,
continuous with the extra-articular tendons, are present.

Fisher (69) views this innovation as an adaptation

to land progression, menisci performing two useful
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functions; (l) compensation for inequalities of Joint
surfaces, (2) lessening Joint friction.

In the lizard

(represented by the iguana) the semimembranosis tendon
is directly continous with the medial meniscus, which
in turn gives off a strong ligamentous attachment near
the interoondylar notch of the femur.
JS

This attachment

continuous with the anterior cruciate ligament, and is

represented in man by an occasional anomalous band to
the medial meniscus.

The lateral meniscus of the iguana

is continuous with a musole also.

These facts suggest

that the menisci may arise from tendons, which are extraarticular in origin (69).

Correlation of comparative

anatomical facts with men1scal function is somewhat difficult, but occasional clear examples are seen, suoh as
in apes, where the long anterior portion of the tibial
collateral ligament is separated from the medial meniscus
by a bursa, to permit greater rotation of the tibia on
the femur.
The important facts concerning bony development
about the knee-Joint can be briefly summarized.
the distal femoral and proximal
present.

At birth,

tibial epiphyses are

At four years, the proximal fibular appears.

The patella begins to ossify at five years, and by the age
of eleven the tibial tubercle is present, either separately
or Joined with the proximal tibial growth-center.

At

eighteen years, in girls, all of these epiphyses have
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fused, the same process occurring in males from one to
two years later {09).
Anatomically, the knee can be said to be three
Joints: the articulation between the femur and patella,
and the medial and lateral femoro-tiblal joints.

The col-

lateral ligaments of the latter two are represented by the
tibial collateral with the posterior crucial, and the fibular collateral with the anterior crucial.

The capsule of

the knee-Joint is deficient anteriorly, but the quadriceps
expansions and patella fill the defect, fusing with it
laterally.

Posteriorly it is strong, being reinforced

by the oblique and arcuate popliteal ligaments.

It is

strengthened medially by the tibial collateral ligament
which ls attached to the medial meniscus in its posterior
portion.

Both Fisher (69) and Bristow (17) feel that

this attachment to the medial cartilage has been overemphasized, the latter pointing out that the ligament has
two layers, the outer a continuation of the deep fascia,
loosely connected to the deeper portion.
Relationship of the menisci.

The intra-articular

fibrocartilages, or menisci, are elastic structures consisting of fibers which run longitudinally, horizontally
and obliquely.

They are attached, by their anterior and

posterior horns to the non-articular surface of the
tibial plateau.

Their elasticity is such that if the

horns are separated from the tibia they spring together.

I
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If, however, the middle is transversely divided, the
divided ends spring outwards.

Near the periphery they

fuse with a layer of connective tissue, derived from the
aynovial membrane and containing blood vessels, lymphatics
and nerves (69).

The coronary ligaments are merely por-

tions of the true capsule extending from the margins of
the cartilages to the tibial head.

Fisher (69) points

out that the capsule should not be confused with the
much stronger deep fascia, derived from the quadriceps,
ilia-tibial band, and hamstrings, and separated from it
anterolaterally by an interval filled with areolar and fatty
tissue.

The deep fascia on the lateral side of the Joint

sweep over and hides the fibular collateral ligament, so
that the relationships of the lateral meniscus are: (a)
cartilage, (b) tendon and sheath of the poplitus muscle,
and (c) fibular collateral ligament, and (d) deep fascia.
The cornual attachments of the medial meniscus embrace
those of the more fully curved lateral cartilage.

The

anterior attachment is in front of the tibial insertion of
the anterior crucial ligament.

The stouter posterior horn

1s fixed between the tibial spine and the posterior crucial
ligament.

In many subjects there is a synovial pouch be-

tween the posterior cruciate and the posterior end of
the medial meniscus.

Rarely, the synov1al membrane forms

a recess behind the posterior one-third of the internal
semilunar cartilage, thus covering it completely at this
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site (69).

Variations in the anterior attachment of the

medial meniscus are as follows: the anterior horn

may

have a solitary attachment to the tibial head, have in
addition a transverse ligament leading to the lateral
meniscus, or may have an accessory band fixing it to the
anterior cruciate ligament (69).

The relationship of the

tibial collateral ligament to the medial meniscus is a
matter of some importance, having a direct bearing on
the mechanism of injuries to that structure.

The anterior

portion of the ligament is very loosely attached to the
cartilage, often having a bursa interposed (as in certain
apes normally).

The posterior, or short, fibers are

very firmly anchored to the meniscus slightly behind the
center of the peripheral margin of the cartilage.

This

arrangement forms a mechanically weak spot in the meniscus
at its center, since at this point the fixed posterior
and the movable anterior portions Join (69).

The shape

of the medial meniscus varies somewhat; however, Cravener
and McElroy (55) have divided the types into four classes:
(1) the anterior end is narrower than the posterior, (2)
the anterior is equal in width to the posterior, (3) the
ends taper, forming a sem1lunar structure, and (4) the
shape is nearly that of a perfect circle.
The posterior horn of the lateral meniscus gives
off a slip to the posterior cruciate ligament, frequently
having two such slips, one anterior, the other posterior,
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to the ligament.

Some lateral menisci have bands connec-

ting the anterior horn to the anterior crucial ligament.
Occasionally a discord external semilunar is found (as in
lizards), and occasionally a complete ring is formed (the
normal condition in certain apes).

This structure, unlike

the medial cartilage, shows no disparity in mobility
between its anterior and posterior portions.

It moves

freely, and as a whole.
The infra-patellar fat pad.

In a sagittal sec-

tion of the knee, this mass of fatty tissue appears as a
wedge-shaped pad behind the patellar ligament and below
the patella.

The ligamentum muecosum, a fold ot synovial

membrane, passes upward and backward from its center,
anchoring it to the femoral intercondylar notch.

The

alar folds, according to Sir Henry Morris (quoted by
Fisher) (69), are two crescentic folds of synovial membrane passing forward and outward from the ligamentum
nucosum to the patella.

Most writers using this term mean

the fringes ot the infra-patellar fat pe,d which lie medially and laterally over the forward portions of the
menisci.

Due to this confusion of terminology, Fisher

suggests the term
fringes.

11

semilunar pads 11 to represent these

The medial of the two processes plays a part

in the uecrewing-home'1 motion of the tibia as it becomes
looked in extension on the femur.

The infra-patellar pad

often contains muscle fibers which can be traced from the
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vastus intermed1us and into the menisci.

These fibers

may assist in pulling forward the cartilages during extension, and thus afford an explanation of why some oases
showing mild symptoms of derangement are cured by quadriceps
exercises (69, 132).
The blood supply to the knee is derived from
the femoral artery, through the lateral circumflex and
highest genioular branches; from the popliteal, through
the superior, middle, and inferior genioular branches; and
from the anterior tibial, through its recurrent branch.
The nerve eupp]yis through articular branches of the tibial,
femoral, obturator, and common peroneal nerves (24).
Mechanics of the knee.

Movements permitted at

the knee are flexion, extension, and axial rotation of
the tibia on the femur.

The Joint is therefore classed

as a trocho-ginglymus, and 1s thus comparable to the elbow
(12?).

Axial rotation cannot occur in complete extension

but only when the knee is partially flexed.

The motions

of flexion and extension are not about one center of
rotation, due to the fact that the radius of curvature
of the femoral condylar surface, from before backward,
decreases in a ratic
curve.

of 9:5 at the extremities of the

This means tnat the center of motion is continu-

ously changing as flexion progresses, falling upon the
evolute* of the condylar curve.

Flexion-extension motion

*Evolute - The locus of the centers for the radii of
curvature of a curve.
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is further complicated by the fact that during the first
twenty degrees of flexion the motion 1s purely one of
rocking, that is, the femoral and tibial contact points
move backwards at the same rate.

After this, however,

the tibial contact point decreases its regression Wltil
finally the motion is one of pure gliding, the tibial
contact point now stationary (127).

At the end of ex-

tension, there ls an outward rotation of the tibia which
· locks the Joint into a stable supporting structure.
This movement is carried about an axis which lies within
the medial condyle, and is partly conditioned by the
divergence from parallel of the femoral articular surfaces in their anterior extremities (69).

Rotation at

the beginning of flexion and at the end of extension has
an inportant relation to the mechanics of the gait.

As

the swinging leg goes forward, the pelvis on tl'at side
rotates anteriorly.

With that pelvic motion, the leg

rotates exter~ally to keep the toes pointing forward.
As the foot begins to take the weight, the other, nowswinging side of the pelvis rotates forward, the standing
1 eg goes into early flexion, and with it internal rotation of the tibia occurs, the movement nicely compensating for the pelvic rotation.
The functions of the Joint components.
Muscles.

The quadriceps is the only important

extensor of the knee.

The hamstrings perform flex1on.

I
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Medial rotation 1s carried out by the medial hamstrings
and the poplitens, external by the biceps.
The patella.

Opinion varies as to the status

o! this sesamoid bone in knee mechanics.

Brooke (20)

points out that the patella develops independently of,
and behind, the quadriceps tendon.

He compares the func-

tion of the patella quadriceps with patellar size in
several animals.

In slow-moving animals, as the sloth

and mole, the patella is very large.

In the rapidly-

moving animals, as the fox and deer, the patella 1s very
small, while in the kangaroo, which of all animals has
the greatest quadriceps development, the patella is entirely absent.

In experiments upon fresh knee Joints he

demonstrates that knees with the patella excised extend
faster and more smoothly than those with the patella present.

Steindler (127), on the other hand, contends on

mathematical grounds that the relationship of the quadriceps to the patella is of the greatest importance, tbe
leverage of the extensor apparatus being enhanced considerably by the interposition of the bone.

We shall consider

this question further in relation to patellar fractures.
The menisci.

During the act of flexion the

menisci move backward slightly on the tibia and more so
on the femur (corresponding to the movements of the
tibio-femoral contact points previously described).
Since rotary movement takes place on an axis which lies
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within the medial meniscus, the freely movable lateral
cartilage glides over the tibial plateau in a wide arc
during this motion.

During external rotation of the

tibia, the movable anterior portion of the medial meniscus
recedes toward the center of the joint as the tibial
tuberosity moves anteriorly (69).

The various functions

of the menisci have been described oy Cravener and
McElroy (55) as follows: (a) facilitation of rotation
in the
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screwing home" motion of complete extension, (b)

cushioning of the articular surfaces against shocks, (c)
compensation for the incongruity of the tibio-femoral
surfaces, (d) equalizing of intra-articular pressure
by their gliding, (e) prevention of undue forward gliding of the tibia by acting as a chock under a wheel, and

(f) action as lubricating pads by applying a layer of
synovial fluid to the joint surfaces as they migrate.
King (94) in an experimental study on dogs demonstrated
the importance 01· the menisci as cushions, showing varying degrees of degeneration of tb3 articular surfaces followin6 meniscectomy.
The_ligame~ts.

Opinion is divided as to the func-

tion and relative importance of the cruc1ate and collateral
ligaments.

It is commonly acce¥ted that the cruoiates

check back and forward motion of the tibia on the femur.
The lateral ligaments tauten with extension because of
the increasing radius of curvature of the femoral condyles

I
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as extension progresses, and also because they are plaoed
slightly posterior to the most anterior axis of rotation.
The collaterals also check ab- and adductory motion of the
tibia.

When the knee is fully extended, this motion is

entirely absent.

Rotary movement is also checked by the

collateral ligaments when the knee is extended.

Howitz

(89) has made a comprehensive experimental study of
the cruciate and collateral ligaments in fresh cadavers.
He found that, with intact collaterals and all other
ligaments severed, hyperextension was impossible, and
that in complete extension no lateral movement was permitted.

Internal and external rotation, and antero-

posterior movement were also impossible in full extension.
Furthermore, with the collaterals severed and cruciates
intact, hyperextens1on of twenty degrees was allowed,
and with forced extension beyond that point the posterior
oruciate tore loose.

Under the same conditions, external

rotation of the tibia to

1ao0

was unrestricted as the

oruciates "untwined 1 , but internal rotation was limited
by impingement of the anterior against the posterior
crucial.

Further, with the knee in extension, slight

antero-poster1or motion of the tibia was permitted.
The anterior cruciate with the tibial collateral and the
posterior cruciate with the fibular collateral, were
found to work in pairs, both members of the pair tensing simultaneously.

By a study of a sagittal section
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of the Joint, it was demonstrated that the posterior
cruciate was also taut inflexion, becoming completely
relaxed in extension.

From these results, Horwitz con-

cluded that the collateral ligaments were of prime
significance in maintaining knee stability, the crucials
being merely accessory to them.

He further concluded

that the usual clinical tests for cruciate rupture
signify rupture of the collateral ligaments as well.
~ r a l consideration of knee 1nju~~e..!·

Etlolo_Q,.

Trauma to the knee may be acute or

chronic in nature, and either type may be of direct or
indirect character.

The acute traumata may be further

divided into mild, severe and violent types.

Predispos-

ing factors include age, weight, muscular development,
occ~pation, sex, presence of general disease, et cetera.
The mechan~sm o~_injury refers to the exact manner in which the
traumatizing force is applied.

Indirect trauma, for in-

stance, can be classified as 1!..~~ral strains, causing
sprains or rupture of the collateral ligaments, rotation
strains, with or without weight bearing, which give respectively, splitting and peripheral detachment of the
menisci {18), hyperextension which may cause dislocations
and oruciate ligament ruptures.
Patholo& of knee injuries includes numerous
tissue changes.

It is worth while to bear in mind that

though it is convenient to consider knee injuries under
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an anatomic classification, as if each were an entity,
a single lesion is found in only a minority of cases.
Darrach (57) in a series of 109 knee injuries found
twenty-seven per cent with only a single lesion, twentyseven per cent with two, and forty-six per cent with
three to eleven lesions.

He points out that numerous

conditions besides cartilage injuries may give symptoms
of mechanical derangement.
Tissue changes in trauma may vary

from simple

hemorrhage through edema, fibrosis to caloifioation and
even ossification.

Watson-Jones (13~) has demonstrated

that mesenobymatous tissues are all capable of ossifying.
There is a delicate balance between calcium content and
the vascularity of such tissues, which is associated with
phosphatase activity.

If ten pH is below 7.3, inorganic

phosphates are increased, through hydrolysis of phosphate
esters; if i t attaln a value above 7.35, the esters resynthesize and inorganic phosphates decrease.

In the

case of bone, normal circulation leads to normal calcifi-

cation; increased circulation leads to decalo1fioation
and decreased blood supply to increased calcification.
The increase and decrease in blood supply may not be
actual; but only relative to the metabolic needs of tl.E
tissues, hence an extremity kept at rest for a long
period of time will have an excessive blood supply in
relation to the needs of the wiused mescle cells, so the
bones will decalcify.

15

Any mesenchymatous tissue of low metabolism may show
calcification if the blood supply is decreased (thereby decreasing the pH).

The blood supply may be de-

creased by the fibrosis following trauma.

If, later

on the blood supply become adequate, the ideal conditions
for ossification obtain, that is, fibroblasts plus
excess calcium locally, plus adequate blood supply.
These :t'ac,ts have an important application in clinical
oases as we hope to show.
The treatment of knee injuries include such
means as surgical operation, manipulation, immobilization
with plaster of paris casts and splints, braces, physical
therapy (heat, massage, exercise, :t'aradic stimulation
of muscles).

Several observers have stressed the

importance of quadriceps in rehabilitation of patients
with severe knee injuries.

11

Redevelop the quadriceps 11 ,

says Watson-Jones (132), who recommends active quadriceps exercises for five minutes hourly every day, beginning the day after the injury or operation, except where
there is infection or continued hemarthroeie.

This

quadriceps drill has the important effect of preventing
stretching of ligaments, and the rapid wasting of the
muscle due to retlex inhibition.

Much the same point

was made recently by one ot Sister Kenny's disciples (81)
who invokes "muscle spasm, mental alienation and incorordination of muscle action" as an explanation.

This, of course,

I
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means nothing more than the"reflex inhibitionM of
Watson-Jones and is somewhat more confusing.
We shall now pass to a discussion of specific
traumatic lesions of the knee joint.

Insofar as

possible they will be considered under the following
headings:

(1) predisposing factors, (2) type of

trauma, (3} mechanism, (4) pathology (5) symptoms and
physical signs, (6) diagnosis, (?) treatment, {8)
prognosis.

For the most part only those lesions actu-

ally involving the knee Joint actually will be considered.
Fractures.
The femoral condyles and lower femoral shaft.
We shall first consider supra- and intercondular fractures
of the femur.
Predisposing factors.

These fracti.res occur in outdoor

workers, such as carpenters and bricklayers who are likely
to fall from heights.

The type of trauma is usually

violent and the mechanism is indirect violence,

the

patient falling from a height and landing upon his foot
or upon his knee.

Less usual mechanisms are tortion

strains and direct violence.

In the intercond~lar frac-

tures the proximal fragment is driven downward between
the condyles, splitting them apart.

These fractures are

rather uncommon, but are important because of the sevene
disability which may result if they are not properly reduced and immobilized.

Since the fracture line is with-

ing the limits of the Joint space, an extensive

I
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hemartrosis results in most cases.
may be transverse or oblique

The fracture line

and there is often extensive

comminution of the supracondylar region.

The displace-

ment of the distal fragment is moat often posterior,
due to the tension of the powerful heads of the gastrocnemius muscle; there is also upper displacement of the
distal fragment, the proximal may project downward into
the knee Joint against the patella or even pierce the
skin.

When there is an intercondylar fracture line

condyles may be separated. Complications of these
fractures are injuries to the popliteal vessels and
nerves.
Symptoms.

The history is one of severe injury, with

a complete disability following it.

Inspection reveals

marked swelling of the lower thigh, with or without
visible deformity.

By palpation it may be possible to

detect the ends of the fragments beneath the lower quadriceps and in the popliteal space.

There is point tender-

ness in the supracondylar region.

Mensuration discloses

varied degrees of shortening of the leg.
Diagnosis.

This is based on the symptoms and physical

signs, and; as in all suspected fractures, carefully
taken roentgenograms in two planes to show the exact
site of fracture and degree of displacement.
Treatment.
condyles,

If there is no line of fracture between the
the problem is similar to fractures higher
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on the shaft of the femur, and may be treated in a
like manner, that 1s, by immediate closed reduction
and immobilization, or by traction.

Intercondylar frac-

tures always require traction (91) and rarely an open
operation.

Eliason and Ebling recommend early reduction

under the tlouroacope and immobilization in plaster for
six weeks (62).

As there is nearly always a hemarthrosis,

most of these fractures require aspiration (91).

Manipu-

lative reduction 1s carried out by traction until the
fragments do not overlap, molding until satisfactory
alinement is obtained and then release of traction to
engage the fragments (91).

Skeletal traction is the

method of choice in most of these fractures, since a
satisfactory skin traction cannot be carried out with
the knee in the necessary forty-five degree flexed position.

Separation of the condyles must be corrected by

pressure of the surgeon's hands or by a carpenter's
clamp.

Of course, if one condyle is tipped backward

it must be replaced naturally.

Accurate anatomical

apposition is necessary to avoid deformity of the Joint
surfaces and if the above methods fail, open operation
must be resorted to after adequate forty-eight hour
skin preparation.
Post-operative treatment.
zation should be continue~

Traction or plaster immobilifor

at least six to eight
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weeks depending on the rapidity with which consolidation
occurs.

During this period the patient should carry

out quadriceps exercises, tightening the muscle without moving the Joint for five minute periods every hour
throughout the day (132).

On termination of the period

of immobilization, gradual extension of the knee is
encouraged, and a caliper splint is applied.

Thia is

worn for about two months after which time union is
usually firm.
Prognosis.

There is stiffness of the knee which gradu-

ally passes off with increasing active use of the Joint,
and motion should be good by the end of six months to
two years (62).

In occasional cases it may be necessary

to carry out manipulation under anesthesia or resort
to traction.

Rarely, it may be found that these methods

fail, and open operation to release the quadriceps tendon
from the callus and fPom fibrous tissue at the fracture
site, or to lengthnthe tendon may be necessary.
Fracture of single cond.Xles of the femur.

Pre-

disposing factors are activity of a person which may
expose him to direct violence and to severe tortion injuries.

Trauma 1s severe 1n nature and le usually direct,

as heavy blows or crushing of the knee between two obJects.
Indirect traumata causing these fractures are1.1:1ually falls
upon the feet.

The fracture line may be vertical,
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transverse or rarely, coronal.
ally shattered.

The condyle is occasion-

In sprain fractures (adduction or ab-

duction force) the pull of either collateral ligament
may tear off a small piece of the condylar surface.
These are more properly considered under the 11gamentus
injuries.

Hemarthrosis is present in practically all

of these oases.
Symptoms.

This history of severe trauma followed by

rapid swelling of the knee, coupled with tenderness
aoout either condyle and absence of shortening is quite
characteristic.

If the injury was one of evolution of

bone, there is abnormal motion away from the side of the
injury, if due to compression upwards of a condyle, the
false motion is towards the side of the injury.
~iagnosis is based on the symptoms and physical signs
and on radiological demonstration of the fracture line.
Treatment consists in aspiration of the knee for hemarthrosis
followed by manipulative reduction and immobilization
plaster until healing occurs.

If reduction cannot be

obtained within forty-eight hours, open operation should
oe resorted to.

If the fragment is displaced sufficient-

ly to permit lateral movement to fifteen degrees or mor,,
it can often b.e hammered dovm with a mallet to an anatomical position.

Immobilization should continue for forty-

five weeks after which active motion should be commenced.
Quadriceps exercises should be carried out during the

21

whole period of fixation except during the first week
after the inJury (132).

The treatment of sprain frac-

tures parallels that of other collateral ligament injuries,
and will be considered with them.
Prognosis in single condylar fractures should be guarded,
as there is freqent permanent disability due to the
severe soft tissue damage usually accompanying them.
Separation of the lower femoral epiphysis.
Predisposing factors.

It will be recalled that the lower

femoral epiph.ysie fusee with the femur in females at the
age of eighteen, and in males at the ages of nineteen
to twenty years, hence, in patient~ below those ages
this injury 1s apt to occur.

It is most frequently

seen in boys between the ages of eigh~ and fourteen.
The trauma causing the injury is severe and the mechanism usually is hyperextension or tortion strain, rarely
· direct violence.

The displacement of the epiphysis is

most often anterior, the

distal

fragment resting on

the anterior margin of the upper fragment.

There is

always hemarthrosis of varying degree and complications
are the same as in supra- and intracondylar fractures
with the added possibility of permanent damage to the
epiphysis and consequent arestive growth.
Symptoms.

·History is of a severe knee injury, with ten-

derness about the lower end of the femur, marked swelling
and often obvious deformity.

Measurement shows about

I
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one inch shortening in most cases.

The lower end of

the proximal fragment (diapbysis) can usually be palpated in the popliteal fossa,

The adductor tubercle

being on the diaphysis, it is not displaced upward as in
supracondylar fractures (91).
Treatment is manipulative reduction and fixation in moderately acute flexion for three to four weeks after
which active motion may be instituted.

At six weeks,

the patient may begin to walk on crutches.
Prognosis.

The knee should be normal in five to six

months but the possibility of epiphyseal arrest should
be borne in mind and fully explained to a responsible
member of the family.
Fractures of the tibia involving the knee.
The most frequent fracture of the head of the
tioia ls the one resulting from a lateral blow on the
knee usually from an automobile bumper striking a pedestrian.

11

Predisposing factors include, therefore: (1)

cards i'or gasoline, and (2) age of forty to sixty,

A11

those

persons below the age of forty being saved by their
agility from accidents and those above sixty dying of
other injuries before the knee lesion is discovered (40).
The mechanism is forcable abduction ot the extended knee
by a direct blow on its lateral aspect.

The femoral

oondyle engages against the outer side of the tibial
plateau and shears it off along with the fibular head.
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In some oases, the resistance of the fibula persists
and the outer tibial condyle is crushed between the femur
and fibula (40).

In this fracture the soft part in-

juries are of as great importance as the bony.

Watson-

Jones (132) describes the pathology as an extreme instance of the same abduction force which ruptures the
tibial collateral ligament.

A continuation of this

t'orce ruptures the cruc1ate ligaments and then the
femoral condyle is unable to depress or crush the outer
tibial tuberosity.

There are two main types of outer

condyle injuries, each possessing a distinctive prognosis
(132).

In the first, the fracture may be regarded as

the lateral portion of an oblique line of injury involving the tibial collateral ligament, the inner half of
the tibial plateau (non-articular portion) and the fibular
neck.

In tLis injury the attachments of the crucials

to the tibia usually remain fixed to the fragment and
hence escape injury.

The second type is one in which

the cruciates rupture, hence the feraoral condyl.e becomes
more acutely angulated and the femur is wedged against
the articular surface of the tibia, comminuting it
extensively.

The interposing lateral meniscus is com-

pressed into the shattered tibial plateau, the articular
cartilage of which is severely injured.

This later

becomes necrotic due to extensive interference with
its blood supply.

The fibular neck, ~ue to the more
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vertical line of injury, remains undamaged in this
second type of fracture (132).

Unfortunately, the first

type is the least common of the two (40).
Complications of these injuries are, lateral instability due to ruptured or lax tibial collateral ligament,
valgus deformity due to uncorrected depression of the
cond.yle, traumatic arthritis giving persistent pain and
stiffness, and peroneal paralysis due to pressue of reducing apparatus (54).
Symptoms an_g. El:y:sical finding~.

There is a history of

valgus strain from a severe lateral blow often from an
automobile bumper on the extended knee.

The knee is

enormously distended, but pain and tenderness are not
marked.

Abduction in extension ls possible under anes-

thesia {40).

The diagnosis ls based on the above findings

with x-rays to show the exact site of fracture.
Treatm~nt.

Closed methods--Key and Conwell (91) recommend

prolonged traction for fractures involving articular surfaces.

Anatomical reposition is necessary.

If there is

marked displacement, manipulation should precede the
traction.

It is accomplished by placing a varus strain

on the knee, and exerting compression upward and inward
on the depressed condyle, either with the

thumbs (54)

or by means of a carpenter's C-clamp modified to fit
the condyles by oval wooden buttons.

In the latter
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method, the fixed button is placed against the normal
condyle, the movable button against the fragment, keeping steady pressure as it is manipulated upwards (70).
The depressed condyle can sometimes be elevated by
hammering it upwards and is maintained in position
by Pearson screw pads for three weeks followed by
plaster immobilization for eight weeks (54).
Open methods--are to be avoided if possible, due to the
fact that the cancellous bone of the tibial head is
very difficult to fix in position (53).
disagree with this view (47, 91).

Some authors

Watson-Jones (132)

points out that in the depressed and comminuted type
of fracture if open reduction is necessary, only the
large peripheral fragment should be elevated, leaving
the central depressed portion as it is.

If the central

fragments are elevated they lose their precarious source
of olood and quickly become necrotic, a severe type of
traumatic arthritis resulting.

Fixation of the frag-

ment may be accomplished by pinning, bone pegs or sutures.
After treatment.

Quadricep drill, again, should begin

as soon as possible as this muscle is the first line
of defense in the knee.

It is surprising to what ex-

tent even a severely unstable knee can be made useful
if the quadriceps is kept in good condition (132).

Im-

mobilization in a skin tight plaster should be carried
out for eight to twelve weeks followed by a knee cage
for six months, according to Clark (40).

This gives
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fair to poor results in severe fractures.

Cotton (53)

recommends skin tight plaster for three weeks. after which
gentle motion is begun.

At the fourth week a caliper

splint withP3-dded plates over the oondyles is applied.
Weight-bearing with the caliper is begun at five to six
weeks and unsupported weight-bearing not until until at
least twelve to fourteen weeks have elapsed.

Watson-

Jones (132) advocates skin tight plaster 1n his type I
fracture which 1s renewed at three weeks.

Weight-bearing

1n the cast 1s commenced at the sixth week and unsupported
weight-bearing in ten weeks.

The second type of frac-

ture requires ten weeks of plaster immobilization with
,.

active quadriceps exercises continually.

If operative

correction has been carried out the immobilization should
continue for three months.
Other types of tibial oondyle fractures include
medial condyle injuries resulting

from adduction strain,

vertical fracture of the tibial shaft, comminution of the
tibial head and compression fracture of the shaft Just
below the patella.

In the first three, the same princi-

ples obtain as in the external condylar fracture.
fourth does not involve the knee joint.

The

Separation ot

the upper tibial epipbysie is extremely rare.

Most of

the recorded cases have occurred between the ages ot
three to ten years (91).
Fractures of the tibial tubercle will be considered with patellar fractures and other injuries to
the extensor apparatus.
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The tibial spine may be injured by rotation
injuries, by impingement of the femoral condyle against
it when the knee is slightly flexed (64) (40).

Usually,

however, the spine and its base are evulsed from the
tibia by pull of the anterior cruoiate ligament, hence,
this :fracture will be discussed as part of the

11

cruc1ate

triad• under ligamentus injuries.
Fractures of the upper end of the fibula have
been mentioned 1n connection with fender fractures.
these fractures, the neck is involved.

In

Occasionally the

fibular styloid may be avuleed by adduction strain
through the pull of the fibular collateral ligament (132).
Watson-Jones (134) reports a case_ in which the fibular
styloid was avulsed and displaced into the knee Joint.
The patient showed clinical signs of damage to the

common peroneal nerve.

At operation the styloid process

was found attached to the fibular collateral •1igament and
to the biceps tendon.

There was evidence of recent hem-

orrhage into the common peroneal nerve, probably due to
stretching at the time of injury.

He

compares this with

the well-known elbow subluxation in which the medial
epioondyle is torn off and displaced into the Joint,
accompanied by ulnar palsy.
Fractures of theJ;atella and injuries to the extensor apparatus.

Recalling the experimental work of

Brooke (20) which is substantiated by clinical results
of patellar exo1s1on (1~2, 19, 13,

), it will be seen

that fracture of the patella is merely a part of the
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syndrome ot rupture of the extensor apparatus, and the
main consideration is not the bony injury but the
extent of damage to the quadriceps, whether it be above,
at the level of, or below the patella.

The patella la

merely a sesamold bone which happens to be associated
with the quadriceps tendon and probably does not serve
a useful function (19, 20, 132).

To quote Watson-Jones,

"the necessary treatment ls to suture the tendon, and
whether the fragments are preserved or excised does not
influence the main principle.u (132)

It is recognized,

of course, that patella fractures can ooour without
quadriceps rupture by means ot direct violence, and
hence the crux of the matter lies in the knowledge ot
whether or not there is displacement of tlBtragments.
~redisposing factors in extensor ruptures.

The age of

the patient has an important bearing on the type of
injury that occurs.

In elderly patients the separation

occurs at the upper border ot the patella.

In middle

life the aulcus is at the patella level with a trans-

verse fracture of the bone and extensive tearing into
the lateral e~pans1ons of the quadriceps tendon.

Rup-

ture of the patella tendon usually occurs in young
patients and avulsion of the tibial tubercle in adolescents.

The last injury will be considered separately.

The mechanism of injury is often a stumble, the knee being
forcibly flexed, the quadriceps tightening to

resist

the force.

Very often patellar fractures are produced

by this mechanism, plus a direct blow over the bone
from the impact of the knee on the ground.

It is possi-

ble in some cases that the accompanying rupture of the
quadriceps expansions does not occur until the patient
tries to rise hurriedly after the tall.

Comminuted and

verticle fractures of the patella result from direct
violence, as do transverse fractures without separation
of the fragments.
Pathology.

There ls a rapid hemarthrosis due to the

fact that the patella is surrounded by an extensive
plexus of arteries and its inner surface is continuous
with the synovial membrane.

In separation from the

superior pole, a freqent complication is the so-called
myositis ossifioans (1~2).

This occurs when the tendon

is not sutured at once to the patella.

It will be seen

that in such a case the requirements for calo1t1cation
and ossification are fulfilled, that is, as the hematoma
is allowed to remain,hea11ng occurs through fibrous tissue,
which has to close a large gap.

This site of injury

being most frequent in elderly patients all the body
tissues are of low metabolism, hence we have a mesenobymal tissue of low vitality which oalo1f1es as the
blood supply and, therefore, the pH decreases with the
increasing fibrosis.

Later on, the blood supply may

become adequate and ossifioat.ion occurs, there being
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present a local source ot calcium, fibroblasts, and
adequate blood supply (13~).

The patella fracture line

ls usually transverse and there are all degrees of separation present.

When the injury is dueto a direct blow,

the fragments may be arranged in a stellate manner, be
detached marginally or be chipped from the articular surface by bruising against the femoral condyle.

In the

last case, the fragment 1s usually detached from the
medial and inferior aspect of the eynovial surface {105).
~m2toms.

There is a history of trauma with a sudden

painful snapping and the loss of extension.
ing of the knee follows.

Rapid swell-

Tenderness occurs at the site

of separation.
Diagnosis.

With the above symptoms, in an elderly patient,

one suspects rupture of the quadriceps; in a middle aged
adult, fracture of the patella, and 1n a young person,
ruptured patellar tendon, or patellar fracture.

The diagnosis

is substantiated by the local tenderness and often by the
demonstration of a sulcus at the site of injury.

X-ray

examination 1s necessary to determine whether or not a
fracture exists, and 1! so the degree of retraction of
the proximal fragment.
Treatment.

If the fragments are separated open operations

is required in order to suture the torn quadriceps expansions (173).

Thie should not be done until th1rty-

s1x hours' skin preparation has been completed, nor if
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abrasions or other sources of infection on the skin are
present.

Many ingenious methods have been devised for

suturing the traotured patella.
of considerable controversy.

They seem a subject

It 1s probable that any

method giving good approximation of the fragments,
without too complex a technique ls good.

Each surgeon

has his own favorite method, and many of them are best
applicable in individual circumstances.

The import-

ant thing is not to allow the fracture to eclipse the
main problem, the restoration of the extensor mechanism
and the production of a smooth articular surface for
it to glide upon.

If the patella cannot be restored anatomi-

cally it is better excised (19, 20, 132, 13) or at least
the lesser fragment disected.
vary considerably.

Methods for patella suture

Fascia lata grafts of autogenoua

origin are employed by Allen (3), Gall1e and le Mesurier
(74) and others.

Anderson (6) has described a method

by which the proximal fragment is pierced by a Kirchner wire which is anchored to a pin through the
tibia, the whole being encased 1n plaster.
gives the advantage of immediate ambulation.

Thia
It

seems that this method carried some risk of infection
as the bone 1s very close to the skin surface (162).
Other methods of approximation include drilling and suture
of the bone with cat gut or kangaroo tendon, and wiring
together of the fragments with various alloys (phosphor
bronze, stainless steel) (28).

One of the simplest
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methods is to pass a cat gut suture completely around
the bone and then to suture the quadriceps expansions
with mattress stitches, first washing out blood clots
from the joint.

If there is no separation of the frag-

ments, and they are in anatomical apposition, simple
immobilization is all that is required.

Severely com-

minuted fractures should be treated by excision of the
patella, especially in older patients where the danger
of a traumatic arthritis is great.

In those cases where

a fragment 1s chipped from the articular surface there is
prolonged convalescence following removal of the loose
fragment (105).

Hence, it would seem advisable to excise

the patella under such circumstances.
After-care.of patellar fractures depends on the method
used.

If the patella has been excised no immobilization

1s necessary and active m.otion is begun on the seventh
day post-operative.

Return to work may be accomplished

within three to six weeks, depending on the type of work.
In ten oases of patellar fracture treated thus, Brooke
found that dynamometer readings comparing quadriceps
strength of the two sides were higher on the operative
side than oq the normal side (19).

This tends to support

his contention that the patella 1s of little or no functional value in man (20).

Suture:lpatellae require two

months immobilization to secure bony un1on,l32) and
though the quadriceps exercises and weight-bearing are
permitted before this a very real danger of permanent
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limitation of motion exists.

If more extensive re-enforc-

ing operations are carried out (3) with ~he use ot autogenous fascial grafts as. sutures, motion and weight-bearing are permitted much earlier, the patient often walking
at four weeks and having complete return of function by
the tenth week.

It would appear that the intermediate

ground is the beat to hold to regarding simple transverse
patellar fractures, though enthusiastic advocates of
patellar excision insist that in any patellar fracture
requiring open operation, excision 1s the method of
choice.

Treatment of rupture of the superior pole of

patella is immediate suture as there 1s no bony injury
aoti!e !lexion is permitted within a few days and weight-

bearing in from two to three weeks.

Complete return of

function ls expected in two to three months.

Rupture of

the patellar tendon may be treated by suture to the patella
of the ruptured end andre-inforcement with a strip of
tendo Achillis placed through two parallel vert1c4.

tunnele

in the patella and emerging at the lower border to pass
through verticle tunnels in the tibia (72).

After-care

with this procedure includes immobilization for eight
weeks.
It is well to remember 1n suspected petalla fractures that congenital anomalies of this bone occur.

They

may be horizontally bipartite (114) but more commonly the
lesser portion is at the upper outer quadrant(l, 123).
They-are differentiated from patellar fractures by the
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absence of the usual history and symptoms, by their
usually bilateral existence and the by x-ray which shows
smooth cortical bones along the adjacent surfaces.

The

site (upper and outer quadr~ is of some value in
differentiation, as this location is a quite unusual
one for a fracture.
Trauma to the tibial tubercle occurs as one of
the extensor apparatus injuries, but as it presents several
distinctive features, it is presented here alone.

It will

be remembered that the tibial tubercle is not the only
insertion of the quadriceps extensor apparatus.

It is

merely the apex of a triangular area of insertion which
spreads laterally from it over the tibial tuberositiea.
Injuries to it are of small importance in adults, where it
may occasionally suffer a fissure fracture at its base, or
be contused by direct trauma (132).

Injuries to the

epipbys1s of the tibial tubercle may be acute or chronic
in nature, the clinical entity of Osgood-Schlatter•s disease probably falling into the latter category.
Acute trauma to the epiphysie is usually the result ot forced flexion of the knee resisted by the quadriceps as when a lad lands after Jumping from a height.
This injury occurs 1n adolescent ~oye and is of two types,
depending on the mode of development of the tubercle.

In

the first, the tubercle develops as an isolated epipbysis;
in the second, as a portion of the upper tibial growth
center.

Avulsion of the former requires open reduction

35

and suture to the tibial shaft.

The latter inJury is

accompanied by less displacement, as the tubercle is
firmly anchored to the upper tibial epiphysis from which
it projects as a tongue-like process.

Manipulation is

often successful in reducing this dieplaceme.11.t.

In either

case, two months immobilization is required (132).
Chronic trauma to the tibial tubercle epiphysis
or Osgood-Schlatt..er's disease is a subject of considerable
interest.

It occurs usually in boys between the ages of

twelve and fifteen years and it often bilateral~ a fact
which is used by some to argue against trauma as a factor
int.he etiology.

Many regard it as an •epiphysitisM, com-

parable to Legg-Perthee", Kienboc~s and Kohler's diseases
but Just what is meant by the term "ep1phys1tis" ls not
quite clear.

Key has isolated diphtheroid bacilli from

one operative case of this condition (91) but this may
have been a contamination as these bacilli are quite
ubiquitous.

Osgood, in his original paper, regarded it

as a result of partial avuls1on of the tubercle through
the pole of the quadriceps (111).

Ollerenehaw states that

it is a purely traumatic condition corresponding in
adolescents to what would be a fractured patella in the
adult (109}.

Watson-Jones agrees with this view, point-

ing out that c~mplete avulsion is prevented by the quadriceps expansions, but that the ep1physeal line may be
injured (132).

Cole in a recent study by radiological

means sheds an interesting light on the problem (51).
He points out that the extensor apparatus is stretch across
three rapidly growing epiphyses, the upper and lower
femoral and the upper tibial.

At the ages at which this

condition occurs, the body ae a whole has a great increment of growth.

X-ray measurements of adolescents

in twenty-four oases show that the patellar tendon grows
only an infinitesimal amount during the ea.me period, thereby creating great stress in a small area.

The blood

supply to the tibial tubercle comes through the patellar
tendon until the time at which it unites with the diaphysis.
X-ray studies of soft tissue detail demonstrate that
swelling of the patellar tendon precedes the bony
changes in the tubercle (51).

We are now in a position

to rationalize these observations into a simple theory.
Probably three types of trauma are at the oasis of the
condition either together or separately, (1) acute trauma
with injury to the patellar tendon and the epiphysle,
(2) ohronio trauma due to continued stresses, and(~)
the rapid increment of body growth putting additional
strain at the point of insertion of the patellar tendon.
The last of these is important in accounting tor bilateral
oases, without resorting to an obecune etiology.

The con-

tinual stress in the tendon leads perhaps to minute ruptures in the fibers consequent hemorrhage, edema and
compression of the blood vessels leading to the ep1pbye1s
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which gradually loses its blood supply.

Decreased

blood supply means increased calcification and finally
death of the bone

w.1 th

fragmentation ( 133).

Eventually

restoration of the blood supply occurs and again we have
the ideal conditions for ossification, a local source of
calcium, fibroblasts and the normal blood supply.

As

a consequence the tubercle ossifies once more and remains somewhat enlarged p~rmanently.
$,ymptoms.

The syndrome occurs in active adolescence,

usually boys, and is characterized by gradual development
of a painful swelling of the tibial tubercle, pain on
running, Jumping or kneeling.

There may or may not be

a history of trauma, and the condition is often bilateral.
Physical examination discloses a swelling over the region
of the tibial tubercle, tenderness to pressure in the
same region, and perhapsp:1.in on active extension against
resistance.
Diagnosis depends on the above symptoms and physical signs
plus radiological demonstration of an altered tibial
tubercle, the changes consisting in, swelling ot the
soft tissues, slight separation of the epiphysis from the
shaft and often fragmentation with irregular deposition
of bone above the tubercle (118).
Treatment of the oondltlon depends somewhat upon the
stage of the disease.

If the above theory were correct,

the logical treatment in the early stage would be incision
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of the peritenqn of the patellar tendon to permit it
to bulge out and thus relieve the 1ntratendonous pressure which ls interfering with the blood supply of the
epiphysis.

Osgood (111) recommended criss-cross strap-

ping and rest, but it seems hardly possible that this
would be sufficient to prevent the progression of the condition.

Ollerenshaw (109) believes that treatment should

be directed as though it were a fracture and uses a wellfitting plaster cast from the groin to the ankle.

Watson-

Jones (132) recommends complete immobilization in extension
tor a period of two months or as long as necessary to
completely relieve pain and tenderness.

This treatment

seems logical in the light of our theory, for immobilization would produce a relative hyperemia through lessening of the metabolic demands of the tissues in the presence of an unaltered blood supply, thus enabling the
tubercle to ossify once more.

The rest afforded the

quadriceps by immobilization would also dispense with
the strain on the patella tendon and prevent further
swelling of that structure.
Opera~~ve t~eatment 1s sometimes necessary in resistant
cases and usually gives prompt relieve of symptoms (three
to four weeks).

It seems to matter little Just what pro-

cedure is employed.

Simple drill holes through the

epiphys1s into the tibia.(15) the use of ivory and bone
pegs, metal and wooden screws, and excision of the
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tubercle with anchoring of the patellar tendon to a new
site (14) have all given good results.
Prognosis is always good with no treatment; symptoms subside spontaneously in from six months to three years. With
•conservative• measures, such as strapping and rest, the
course is altered very little(91).

If complete immobiliza-

tion is practiced the symptoms often clear up in two
months, while with operative procedures only three or
four weeks are required for relieve.

It seems probable

that complete immobilization is the best form ot treatment, reserving operation for resistant cases, and for
those who are greatly inconvenienced by the leg.
filelooationa of the knee .J,oJ:!!!!.

Dislocations

of the knee are comparatively rare injuries, excepting the
transient subluxations whioh inJur:e the crucial and collateral ligaments.

In one series of 63,000 general hospital

admissions there was only one case of knee dislocations
(120).

Dislocation may be complete or incomplete and

may be of five types: (1) anterior, (2) posterior, (3)
medial, (4) lateral, and (5) rotary.

These designations

refer to the position of the tibial head 1n relation to
the lower femur.

Of these types, the anterior is the

most common (120, 52).
The trauma causing dislocation is always a very ·violent
one and may be .direct or indirect in type.
Rlthology.

The collateral and cruciate ligaments in the
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Joint capsule are torn.
be torn or displaced.
hemarthrosis.

The sem1lunar ·cartilages may
There is usually a massive

There may be associated injury of' the

int1ma or rupture of the popliteal vessels especially
in anterior and posterior dislocations.

This is due to

the intimate relation these vessels have with the bone
throughout their length and th. the fact that there are
fixed above by the adductor hiatus, below by the t.end1nous
arch of the solius and the anterior tibial artery as it
passes through the interosseous membrane (99).

The nerves

in the popliteal space (tibial and common peroneal) may
be injured in a like manner.

Otten there are associated

fractures, usually of the tibial spine, or chip fractures of any of the four condyles (132).

The tibia may

occasionally buttonhole through a small rent in the capsule and thus be impossible to reduce by manipulation
{132, b2).

Damage to the hamstrings occasionally occurs

{91).
Symptoms and physical signs.

There is usually obvious

deformity but as there is extensive ligament injury, the
dislocation may have been spontaneously reduced by the
tiine it is seen.

There is danger of treating the condi-

tion as of no consequence unless oare is taken to test
instability {an anesthetic may be necessary) in all
cases where there is a history of severe trauma and the
x-ray shows no fracture (5).

Even with great swelling,
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it is often possible to palpate the margins of the
femoral and tibial condyles.

The history is one ot

violent hyperextensi~n, rotation, adduction or abduction strain, or of a violent or direct blow on the femur
or tibia.
Diagnosis is based on the above signs and ls always
substantiated by roentgenograms to rule out or demonstrate
associated fractures.
treatment.

Reduction is usually accomplished easily by

traction and manipulation of the tibial head.

Before

doing anything, lt is well to test the circulation and sensation on the leg.

During reduction it is important to.

avoid hyperextension, as the popliteal vessels may be
easily ruptured.

If reduction cannot be easily accomplish-

ed, the tibia may be buttonholed through the capsule or
a displaced meniscus may be blo9king the way.

In such

a case immediate open reduction shculd be done (52).

A

careful watch should be made for signs of impending
gangrene and if it supervenes, amputation will be necessary.

Aspiration of the distended synovial sac should

be perfoemed before fixation 1n plaster (91) and repeated
as often as necessary.

Immobilization should be carried

01.1t for twelve weeks to permit the damaged ligaments to
heal.

At the endof this period, if the Joint is still

unstable it should be again 1mmob1lized.

Continuous quad-

riceps exercises should be taken as a powerful muscle
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will add greatly to the stability of even a severely
damaged Joint.
Prognosis is fairly good in the absence of complications,
(52) though all types ot sequelae, from losing a limb
to a nearly perfect result may be seen.

There is often

persistent lateral instability due to lengthening of
the tibial collateral ligament which may later require
an operation for shortening and reinforcement.

Many

cases snowing instability after five months lost their
malfunction after several more months of exercise, so it
is wise not to plan any operations until at least a
year has elapsed from the time of injury.
Dislocation of the patella may be of several
types.

Acute traumatic dislocation laterally occurs as

a resul.t of direct trauma to the inner border of the 1::one
wlth the muscles relaxed.

The patella is usually dis-

placed so as to lie over the lateral condyle of the femur
and there is a rent in the medial side of the quadriceps
expansions and capsule.

Communication of this rent with

the joint leads to rapid hemarthrosis.

Incomplete heal-

ing of the tear of the capsule may lead later on to recurrent dislocation.
eral factors.

Habitual dislocation depends on sev-

The pull of the quadriceps tendon, due to

the natural valgity of the knee tends to pull the patella
outward, this being prevented largely by the vaatua
medialis component of the muscle (132).

With increased
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valg1ty due to congenital anomaly or rach1tis, the
muscle pull may displace the patella with even moderate
strain.

Congenital defect of the lateral femoral condyle

may permit recurrent displacements.

If the patellar

tendon is inserted too far laterally,the tendency is for
dislocation outward to take place.
The history ,is of a fall or a blow on the

SJ':mptoms.

patella, followed quickly by swelling of the knee and
complete disability.

Often the displacement is reduced

spontaneously or by onlookers, so a very careful history
is required to differentiate it from other derangements
(132, 86).

On examination the displacement may be evident

or abnormal lateral mobility may be detected, depending
on the extent of the injury to the medial capsular
structures.

In recurrent cases, the history may include

a single violent injury followed by recurrent symptoms
after mild traumata, or there~ be no instance of
severe trauma, the patient having experienced difficulty
all of his life.

Occasionally in acute oases the medial

tear may be palpable.
The diagnosis is basea on tne symptoms and physical
signs and careful history x-ray examinations of the Joint
may demonstrate abnormal lateral position of the patella.
Treatment.
essary.

In acute oases, immediate reduction is nec-

This can often be accomplished without an anesthet1o

by direct pressure over the medial border of the patella
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with the leg in full extension.

If the knee is dis-

tended it should be aspirated before fixation.

Immobili-

zation is performed either by a circular plaster oaet
or by splints in full extension for a period of three to
six weeks.

During this period quadriceps exercises

should oe carried ou.t continually as the vastus medialis
component ls the first to atrophy with disuse and is important in presenting further dislocations.

In very

severe dislocations, when conditions obtain for performing good clean surgery, it is often advisable to suture
the capsular tear before fixation in plaster.

Numerous

operations have been devised for the treatment of recurrent dislocation.

It seems logical that these should

be chosen to fit the circumstances.

If recurrence is

due to undue laxity of the medial capsule, one of the
re-enforcing and plicating procedures may be chosen.
If there is marked g~nu valgum, supracondylar osteotomy
to correct the deformity may be attempted.

With defects

in the lateral condyle, it may be elevated by a wedge
of bone so as to displace it anteriorly (2).

With

unduly lateral position of the 1nsert1on of the patellar
tendon, the whole insertion, or only a portion of it,
may be 11.f'ted en JUasee and transplanted medially.

Many of

the milder oases require mothing but regiously carried
out quadriceps exercises to prevent further displacements
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(132).

Thie should be tried before attempting opera-

tive procedures unless there is marked valgus deformity in which case the quadriceps exercise would
tend to exacerbate the condition.
Other acute dislocations of the patella are
of considerable rarity.
and rotary displacement.

They are: inward dislocation
In inward dislocation the

patella rests on the inner border of the condyle and
the latter capsule ie torn.

Symptoms, physical signs

and treatment are similar to lateral displacement, except as modified by the medial position.

Rotary dis-

locations may be partial in which case the patella rests
with its medial or lateral border between the femoral
condyles.

In complete rotary displacement, the arti-

cular surface faces anteriorly.

The direction rotation

may be diagnosed by the observation of two signs: (1)
the dimpling of the skin on the depressed side, and
the other the prominence of the quadriceps tendon on
the opposite side.

The treatment of rotary disl>cation

is reduction by direct manipulation, the thigh being
flexed and the knee extended in order to relax the
quadriceps.

It

swelling is present aspirations should

be done tolloweu by bed rest and application of an
elastic bandage for several days.

The patient may

begin weight-bearing as soon as the pain ia gone.
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The ligamentous injuries.
The ligaments considered here are four in number, the two collaterals and the two cruoiates.

The

oblique and arcuate popl1teals may be torn as part of
the capsular injury in severe dislocations.
Relative importance of the ligaments.

The muscles are the

first line ot defense of the knee (132).
are second.

The ligaments

Ligamentous support of the gr~atest import-

ance derives trom the two collateral ligaments especially
the tibial.

The cruciate ligaments have had an undue am-

ount ot attention focused upon them.

They merely act as

accessories to the collaterals (89) and are of relatively
minor importance 1n ma1nta1n1ng knee stability.

This

view is borne out by clinical results of various forms
of treatment.
The tibial collateral (internal lateral) ligament.

Trauma

to this structure may occur ~t any point, frequently the
femoral insertion.
insertion (91),

Often there is an avulsion of either

The injury may consist of rupture of

part of the fibers or of complete loss of continuity.
The mechanism of injury is a mild or severe abduction
strain of the extended ~ee, or an external rotation strain
of a moderately flexed knee without we1ght-be~ring, the
latter type ot injury giving more otten avulsion or

strain of the tibial exertion (138, 102).

Hyperextension

may also injure the internal lateral ligament as 1t is
one of the principle checks to this movement ( 95), due
to its position behind the moat anterior center ot
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rotation 1n tlex1on extension movements, and the increasing radii of curvature of the femoral condylar
surfaces ( 127).
Pathology.

Minor degrees of trauma may lead to no more

than slight hemorrhage, edem and fibrosis, more severe
trauma to complete rupture at any point.

At the insertions,

periosteum, or even bony fragments, may be elevated.

In

any of these cases there may be a supervening oalicification
and ossification, which probably takes place in the
manner described under the pathology of Osgood-Schlatter's
disease.

This entity is considered separately (Pellegrini-

Stieda's disease).
Symptoms.

There is a history of abduction or rotation

injury to the leg, followed by a sensation of something
giving way at the inner side of the Joint.

This is ac-

companied by pain on the medial side of the knee and often
marked effusion into the Joint.

On examination, the patient

has a limp and shows pain and tenderness asually over the
femoral or tibial attachments of the ligament.

Pain is

increased with extension, which is limited by muscle
spasm and does not give a sudden firm resistance often
noted in meniscus displacements.

Later, eochymoeie may

be noted at the site of rupture.

If there is complete

divulsion of the ligament, there is, in addition to the
above signs a lateral hypermob111ty with the knee in
full extension.
Diagnosis depends on the symptoms and physical signs.

An

x-ray should always be taken to determine whether or not
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there is avulsion of either insertion.
Treatment of simple sprains (no lateral abnormal mobility)
consists in strapping or bandaging of the knee and ra1sing
the inner border of the heel to prevent valgus strain.
Immediate quadriceps exercises should be undertaken to
insure good muscular support of the Joint.

In the more

severe injuries (with hypermobil1ty) opinion differs as
to the best treatment.

Some authors insist on immediate

suture of the torn ligament (9, 80) othereadvocate a
thorough trial of immobilization first (1J2, 58).

It

will be recalled that severe knee dislocations respond
well to reduction and immobilization, often increasing in
stability up to five months from the time ot injury (52).
All of the ligaments are necessarily ruptured in dislocation, hence it would seem that in injuries to a single
ligament, conservative means should first be employed.
Fixation in plaster is carried out for a period of two
to three months in a position of very slight flexion.
During the whole period of immobilization, the allimportant quadriceps exercises should not be neglected.
If immobilization and quadriceps drill tail to establish
a fairly stable knee by the end of six month recourse
must be had to one of the various operative procedures
for repair of the ligament.

These may consist 1n down-

ward transplantation of the tibial insertion along with
the plate of bone (102), transposition of the sartorius
tendon as a reinforcing band (104), re-enforcement with
a reflextion of the il1o-tib1al band of the fascia lata
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(29) and construction of a new ligament from gracilis
and semi-tendinosis tendons (61).

After-care of an

operative procedure follows the same lines as the treatment of acute rupture, that is immobilization for two
to three months in almost complete extension.
Pellegr1n1-Stieda 1 s disease is merely calcification or ossification occurring in the tibial collateral
ligament as a sequel to trauma.

It has been variously

regarded as due to avulsion of periosteum at the femoral
condyle, metaplasia of connective tissue, or sprain
fracture of the femoral condyle.

It is quite likely

that the sequence of events is somewhat similar to that
described in Osgood-Schlatter's disease.
Symptoms. The history is one of trauma, either acute, as
in simple rupture of the ligament, or chronic with long
continued stresses upon it.

Pain on extension is pre-

sent over the medial aspect of the femoral oondyle and
a swelling may be noted at that point.

X-rays taken

two to three weeks after the injury show typically a
crescent-shaped density medial to the femoral condyle
and somewhat separated from it.
Treatment consists in rest and diathermy which will produce a relative and actual hyperemia, thus arresting
the process of calcification and often reversJQ; it. If
there is a large mass which interferes with motion, 1t
should be excised, and one of the plastic operations
performed for repair of the ligament.
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Prognosis is excellent as the course ie usually quite
uneventful.
~ . fibular col~9:teral ,li&J:ment 1s more rarely
injured than the tibial and its permanent relaxation
causes less disability than in injury to the latter
structure.
The mechanism of injury is similar to that of the tibial
collateral ruptures, except that.the strain ls one ot
adduction rather than abduction.

Sometimes a lateral

blow on one knee will cause rupture of the tibial collateral ligament and the knee will be carried inwards,
striking the other knee on its inner aspect.

The re-

sult is a fibular collateral rupture in the second knee.
Symptoms and treatment are also similar, except as they
are modified by the lateral position of the ligament.
Operative treatment is undertaken less often because of
the somewhat lesser importance of this ligament in maintaining knee Joint stability.

Reconstruction when nec-

essary may be accomplished by the use of fascia lata
and the bleeps tendon (61).
The cruc1ate ligameill!!·
of the oruciates?

What 1s the function

It is commonly stated that the anterior

oruo1ate blocks extension and the posterior limits flex1on.
A study of the literature reveals the possibility that
these statements may have no basis in fact.

It will

be recalled that Horowitz (89), in a study of twenty
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knee Joints, found that the anterior cruoiate relaxed
during extension and that the posterior tautened as
hyperextension to twenty degrees occurred.

Certain

clinical tacts seem to bear out this viewpoint.

In

avulation..of the tibial spine by the anterior cruciate
ligament, the mechanism is not a hyperextension, but
a blow upon the flexed knee at the level of the femoral
condyles, forcing the femur backwards on the tibia. (40).
The commonly accepted treatment in these cases is forcible extension of the knee, which Jams the avulsed
fragment into the defect in the tibial plateau.

It

the ligament tautens during extension it seems that
this movement would serve to increase the displacement
rather than correct it.

Flex1on ot the knee ls not

limited by any ligament.

The end of flexion is not

sharply delimited with increasing apposition of the

calf to the back of the thigh.

This may be domonstrated

quite easily by the act of squatting.

The ohiet func-

tion of the cruoiate ligaments, then, is probably in
resisting antero-posterior motion of the tibia on the
femor when the knee is flexed.

This action becomes

of increasingly great importance the more the joint 1s
flexed.

It is at a minimum in full extension when the

collateral ligaments are_ taut and take over the function almost completely.

The anterior cruoiate resists

anterior motion and the posterior resists posterior
motion.

At no point, however, is the resistance great (89).
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The anterior oruciate ligament may be injured in any
of its parts or may-avulse either its femoral or tibial
attachment ("the cruciate triad").

In the later case,

a large bony fragment is pulled out of the tibial plateau.
The mechanism is either anterior displacement of the
flexed tibia, or posterior displacement of the femor
on the flexed and fixed tibia.
Symetoms and e.g,y_sical s!&'!!·

There is a history of in-

jury as described above, followed by sudden disability,
often hemarthrosis.

Physical examination demonstrates

anterl.Or mobility of the tibia with the knee flexed.

It

anterior mobility is present in the extended knee there
must be an associated rupture of one or the other collateral ligamente (89).

The latter is suspected if the

history is one of violent hyperextension or if in the
extended knee the tibia has been driven forward.

If the

tibial spine has been avulsed there is always marked
hemarthrosis, and the last ten to fifteen degrees of
extension are blocked at a definite point, the resistance often being described as a
Dia_g,no si s

•

11

orunch 1 (bony block).

With the above signs an x-ray should always

•

be taken to determine the presence of fracture.
Treatment.

If the above lesions are all considered as

injuries of the cruciate ligament, there is a serious
discrepancy in the literature regarding treatment.

Watson-

Jones (132) recommends fixation in :f'lexion at forty degrees for anterior cruciate rupture presumably to
relax the ligament, while for tibial spine avulsion
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he recommends full extension.

If it is realized that

full extension relaxes the anterior cruoiate, the treatment resolves itself very simply.

With tibial spine

avulsion reduction can be accomplished by full extension.
In rupture ot the ligament, full extension, again, would
seem most desirable.

Fixation should be carried out

for six to eight weeks, quadriceps exercises again
oe1ng stressed as of great importance in protecting
the ligaments from further injury.

Numerous extensive

operations have been devised, using fascia lata strips
or portion of hamstring tendons for the construction
of new cruciate ligaments,29, 56, 103, 73, 60, 132, 95).
After many of these operations the instability often
recurs (91, 132).

Exercise of the quadriceps seems to

give as good results as the radical surgery.

If the

secondary importance of the cruciates is recognized,
it appears that many of these cases would do better with
reconstruction of the tibial collateral ligament when
it is ruptured, the small amount of instability due to
the crueiate rupture being compensated for by intensive
training of the quadriceps.
The EOsterior cruoiate ligament 1s injured by
forcible posterior pulsion of the tibia on the femur,
or anterior displacement of the femur on the tibia.
Symptoms include backward mobility ot the tibial head.
This injury 1s practically always associated with anterior
oruoiate rupture and the same problems of treatment obtain.
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Injuries of the semi~unar cartilages are relatively frequent.

They are caused by rotation straine

on the flexed tibia when accompanied by ab- or adduction
plus weight-bearing.

The internal cartilage is injured

more frequently than the external, the ratio reported in
the literature varying from one to ten, to one to two and
a half; most observers record incidences ot one to five,or
six.

The reasons for this higher incidence lie in

several factors.

Trauma to the medial meniscus is

caused by external rotation, plus abduction andweightbearing stress, which is a mechanism more frequently
occurring th.an the opposite one of internal rotation
with adduction strain.

The medial meniscus has a mobile

anterior portion, while the posterior halt is relatively fixed, being attached to the posterior portion of
the tibial collateral ligament.

This disparity provides

a mechanical point of stress at the Junction of the
anterior and posterior-portions.

.

No such disparity

exists in the lateral meniscus (69).

The coronary

ligaments, or menisco-tibial portions of the capsule
are different on the two sides of the knee.

Medially,

the coronary ligament is shorter than laterally and
hence allows less free play to the oorrespond1ng meniscus.
Predisposing factor~.

These injuries are most common

1n males, often ocourring in athletes engaged 1n the
more v1olenttports.

A recent study (55) indicates that
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the average when diagnosed is twenty-nine years and
that many of the patients are over-weight, with broad
pelves and a tendency to valgity at the knee.
The mechanism of injury.

Recalling the movements ot

the cartilages as rotation in the long axis of the tibia
1s carried out, 1t will be recognized that these injuries are often due to impingement between the tibial
and femoral articular surfaces.

Both lateral strains

and weight-bearing appear to be necessary accompaniments of the rotary movement.

The greater the degree

of tlexion at the time of injury the farther posterior
does the injury occur (132).
Pathoi~•

The cartilage may detach alon6 its peripheral

margin, split longitudinally, detach at its anterior
or posterior insertion or be subjected to oblique and
transverse splits and the anterior middle or posterior
thirds.

The longitudinally split, or bucket-handle

type of injury,is viewed by some authors as the most
common type and by others as accounting for about thirty
per cent of the lesions.

It is probable- that the in-

cidence of various lesions in any series depends somewhat upon the diagnostic criteria employed by the
surgeon.

If looking 1s regarded

as a necessary

symptom for diagnosis for mertscus arrangement, the

incidence of bucket-handle fractures arises, as this
type is a frequent cause of locking.

The status ot
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"hyper - mobile cartilage" is a matter ot some dispute.
It is likely that this entity may be correctly diagnosed
at operation by an expert in Joint surgery andcan be
accepted under such circumstances.
it is the refuge

of

Too often, however,

the destitute, baving the same re-

lation to Joint surgery as the "interval appendix" or
"chronic appendicitis" has to abdominal surgery.
The s~mQtoms of meniscus injury.

The history is one of

fairly severe trauma through -abduction with external
rotation, or adduction with internal rotation, of the
flexed tibial.

Following the injury locking often occurs,

the patient being unable to extend the leg fully.

Dur-

ing the next few hours the Joint gradually distends
with fluid.

If seen at this stage, there may be

noted blocking of extension both by pain and by an
elastic but finn resistance.

There is tenderness

present along the Joint line on the medial or lateral
side, depending on the cartilage involved, most marked
over the point where it is fractured.

Following this

acute episode there are recurring attacks of a similar
but increasingly mild nature, often occurring after
trivial rotary stresses.

The foregoing symptoms are

typical of buoket-handle fractures or marginal detachment, where a large fragment of cartilage is· displaced
into the intercondylar sp~ce.

In the other types the

mechanism and symptoms are similar except for locking
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which is usually absent.

The Joint merely feels un-

stable and the patient has no confidence in it as it is
apt to give way when stress is placed upon it.

A valu-

able diagnoeitic sign 1n this type ot fracture was described by McMurray (acoordi~g to Watson-Jones) (132).
It

consists in slowly extending the tibia from a fully

flexed position, keeping 1t rotated the while.

If a

lesion is suspected in the medial meniscus the tibia 1s
rotated outwards and if the lateral meniscus rotation
is inward.
11

As the extension slowly progresses, a sudden

click 11 may be evoked from the knee.

The degree of ex-

tension indicates in what portion of the cartilage is
situated; the more complete is extension the more anterior

the lesion.
Diagnosis is based upon the above symptoms and signs.
In every case, careful x-raya must be taken to rule out
loose bodies and fractures.

The tree.tment depends upon

whether the case is recurrent or an acute initial injury.
In the acute case the treatment 1s reduction of the displacement by manipulation followed by immobilization.
Forty-five per cent of meniscus 1nJur1esf9.ll in the
avascular area and will never heal, while t1tty-f1ve
per cent may heal due to their peripheral position and
hence their adequate blood supply (65).

Immobilization

is obJected to by some on the grounds that lesions in
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the vasular area will heal without it and that 1mmob111zat1on leads to muscle wast1ns and the formation of
adhesions (17).

Muscle wasting, however, should not

occur if explicit instructions are given to the patient
to exercise the quadriceps five minutes hourly throughout the day.

If adhesions form within the Joint they can

often be broken up by manipulation (69).

It seems that

the greatest chance at healing is afforded by complete
rest, so the patient should be given that chance.

The

method of reduction is manipulation usually without an
anesthetic.

The exact technique varies according to the

preference of the individual operator.
11

Some use the

1a Conga 11 method in which the operator flexes the knee

and then rota tee the tibia inwar_d and outward, then
with the command,

11

one, two, three, kick" the patient

suddenly extends the knee while the operator rotates
the tibia externally to complete the screwing-home motion
of the tibia.
lay the patient

Fisher's method of reduction (69) is to
B\..l)ine and fully flex the knee.

Next,

he abducts the tibia (if the medial meniscus is to be
reduced) and exerts pressure on any visible swelling,
rotating the t1b1a in and out ~she does so.

Then,

with the tibia rotated medially, he suddenly extends
it.

The procedure is carried out in a similar manner

for reduction of external cartilage displacements,
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adduction being substitutedfor abduction and extemal
rotation for internal.

After reduction, fixation in a

circular plaster cast o~ lateral splint is carried out
for four weeks,with immediate weight-bearing.

During

this time quadriceps drill must be performed daily.
After the period of immobilization, elastic bandages
should be worn for a short time and the patient taught
to avoid repetition of the stress which caused the injury.

In medial meniscus derangement, the inner border

of the heel may be raised one-sixteenth of an inch to
prevent valgus strain.
The treatment of recurrent oases is by operative removal
of the injured cartilage.

It is not the purpose ot this

paper to discuss operative techniques in great detail.
Certain features of menisoectomy, however, deserve
mention.

In choosing an incision one should avoid the

infrapatellar branch of the great saphenous nerve (58)
which courses downward,orossing the joint line two inches
medial to the patella,and then turns medially towards
the border of the patellar tendon.

Section of the nerve

may result in formation of a painful neuroma.

The col-

lateral ligaments should not be sectioned, as an unstable knee will result.

In approaches to the lateral

meniscus, the popliteus tendon should be avoided.

If it

is necessary to inspect directly the posterior attachments
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ot the menisci, postero-lateral approaches should be
employed separately.

When the knee has been opened, a

thorough search should be made tor intra-articular
pathology other than the meniscus derangement.

These

conditions include gross Joint disease (arthritis) hyperthrophied fat pads, erosion of the articular cartilage,
fractures of the tibial head and loose bodies. (l?)
If the anterior end of the meniscus appears normal, it
should be detached and drawn OL,t, as only by this procedure are some oblique tears demonstrated.

The de-

section from the peripheral margin is carried out
from before backward, and then by grasping,with heavy
!oroepe,the cartilage 1s drawn into the 1nteroondylar
space when the greater portion of it can be removed.
Larger incision$ are only necessary when there 1s suspected a more extensive pathology than mere meniscus
derangement, or when the localizing diagnosis is uncertain.
After-care.

Following meniscectomy, the knee should be

incased in a compression dressing or fixed by a posterior
splint in slight flex1on.

Quadriceps exercises should

be carried out ae soon as possible and continue until
the thigh is the same circumference asthe normal (69).
Prognosis.

Meniscectomy gives a good percentage of

excellent results.

Statistics vary somewhat,but average

about eighty per cent excellent; most of the remaining
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twenty per oent are considerably improved,and poor results are quite few.

The last usually depend on mis-

taken diagnosis,both before and during operation.

Lack

ot attention to the proper post-operative care account
for others.

Full return of function le expected in

four to six weeks. (l?)
Regeneration of the menisci does oocur.
ers have performed experiments

Several work-

on doge,in which meniecectomy

was done and the Joints examined a number of weeks or
months later (94, 26, 124, ?5).

The opinion is quite

general that the new structure is not true cartilage,
but a fibrous tissue mass which grows in from the synovial
membrane.

Goldenburg (?8) reports a case in which re-

fracture occurred in a meniscus which had been previously
removed l

~he regenerated structure closely resembles the

normal meniseus,but no oartilageoells are seen in a
microscopic examination.
Cysts of the semilunar cartilages are reported
in increasing frequency in the literature,probably because
more attention has been directed to them lately.

They

usually arise in the lateral meniscus near the center
of its-peripheral portion.

Various theories have been

described to account for their presence.

Some authors

believe that an endothelial lining is present in them and
that they arise from embryonic cell rests (110).
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Others believe that they are the result

ot mucoid de-

generatio~ as in ganglia of other parts of the body. A
simple_ and likely explanation is offered by Taylor (131).
He suggests that the etiological factor is a direct blow
to the lateral aspect of the knee,causing compression
of the meniscus from three sides, laterally by the blow, above by the femoral condyle and below by the tibial
tuberosity.

This etiology is supported by the fact that

the outer side of the knee is more exposed to direct
traumata.

When cysts occur on the medial side,the

history often includes direct trauma preceding the appearance of the swelling.

The train of events suggested

by Taylor 1s, first, a contusion by the a.bove mechanism
followed by edema of the injured portion within a nond1stens1ble tissue, therefore, a rise in pressure and consequent necrosis.

Finally, the peripheral portion of the

cyst gives way, the maesactrudes, and the swelling remains stationary.
The symptoms of meniecal cyst.

The patient is usually a

young adult who complains of aching pain, most ·often on the
lateral side of the knee Joint, often following trauma.
At one time or another a mass is noticed on the side of
the knee, which rapidly obtains a maximum size and then
stops growing.

Physical examination shows a mass at the

lateral side of the Joint line. oi firm and rubbery
consistency, which moves with the tibia.

It often
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enlarges with extension and decreases with flex1on.
The treatment is excision of the meniscus.
Calcification and ossification of a meniscus
may occur following trauma and is difficult to distinguish
from a loose body (77, 132, 133, 23).

The pathological

process by which t~is is produced has been suggested in
a foregoing section.
Coooenital malformations are more frequently
found in the lateral meniscus.

These include discoid and

ring-shaped cartilages (a reversion to types found in
other animals) (30).

Clinically they may be symptom-

less or they may give rise to a •snapping knee 11 •

symptom is caused

This

by abnormal mobility of the malformed

cartilage which may Jump backwards with extension,caueing the tibia to suddenly Jerk forward and giving a loud
·eound,variously described as a •clunk",
11

11

olick•, or a

chun1t•.
Loose bodies in the knee.
Loose bodies may arise from an intra-articular

fracture, osteochondroniatoses of the eynovial membrane,
detachment of osteopbytes in hypertrophic arthritis, or
fall into the category of osteochondritis diseecane.
Osteochondr1t1s d1sseoans.

This is a condition

in which a portion of the Joint surface, including cartilage and bone becomes separated to form a loose body.

The

typical site of ocourrenoe is on the medial femoral condyle
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close to the 1ntercondylar notch, near the attachment
of the posterior cruciate ligament.

Cases have been re-

ported of occurrence in the patella (121} and in the
lateral femoral condyle (8).

Fairbank (65) believes

that the typoal lesion is a chip fracture of tm articular cartilage and subcondylar bone.
contention he offers

In support of this

as arguments the fact~ that the

condition occurs in those who engage 1n vigorous pasttimes or occupations; that lesions at the typical site
~

occur involving the cartilages alone,and in these cases

have a definite history of trauma; that recent cases
have the gross appearance of fresh fractures, and that
1n those cases where there 1s a vasc·ular pedicle the
bone shows no necrosis, showing that the necrosis in
other cases did not precede separation.

Various other

thecrleehave been evolved to account for the lesion, but
none seem as satisfactory as the traumatic.

Brackett

(16) describes a case which he believes fills in the missing link between the acute fracture and the typical
osteochondr1t1s disseoana.

The pathological mechanism

may be supposed to occur in this manner.

Following the

traumatic incident which may be only a wrench, barely
noticed at the time, the patient notices a vague aching in the knee;later on there is recurrent catching
and looking with slight pain,often shifting to different
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parts ot the Joint.
(16).

Disability is usually not marked

X-ray examinati9n shows a detect in the medial

condyle of the femur, slightly anterior to the vertical
mid-line (118), and one or more loose bodies in the joint.
Treatment.

The treatment of this condition is operative

removal of the loose fragment.

Brackett (16) recommends

a median patellar incision,affording free acoess to
the entire ante~ior chamber.

A parapatellar incision

would not interfere with oone continuity and would give
as complete access to the Joint,and thus seems to be a
better approach.

One should remember that more than one

loose body may be present.
Other causes of loose bodies, as previously mentioned,
are detachment of oeteophyte~ in hypertrophic arthritis,
which should be excised if causing trouble,and osteochondromatosis of the synovia causing multiple loose
bodies.

The latter condition is a true tumor and fre-

quently requires complete synoveotomy.
Swellings of the knee.

Effusions into the

knee joint and ~arthrosis have been mentioned in connection with numerous traumatic affections of the knee.
Hemarthrosis causes rapidly occurring swelling (attaining a maximum within six to eight hours).
shows a firm swelling of the synovial sac.

Examination
There is

greater pain than in simple effusion and local heat
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may be present.

Often there is an accompanying fever of

one hundred to one hundred andtlfo degrees. The treatment
and
ls aspiration,/1mmobilization with a pressure dressing.
Quadriceps drill should not be attempted for at least
ten to fourteen days (132).
Synovit!,! due to trauma often follows minor
knee injuries.

The swelling in synov1t1s attains a maxi-

mum after a longer period than in hemarthrosis.

Examina-

tion shows distention of the suprapatellar pouch and
a patella which appears to be floating.

Treatment is

firm bandaging, 1mmed1a~e quadriceps exercises, weightbearing in a few days, with a posterior splint for a
few days.

Complete recovery is expected in two or

three weeks.
Recurrent synovitis is seen in middle agedpeople
with wasted muscles and a tendency to hypertrophic
arthritis.

The symptoms are similar to traumatic

synov1t1s except that there are recurrent episodes of
swelling.

Differen~ial di~gnosis.

One should exclude

semllunar cartilage 1njurtes with displacement of
peduncular fragments; tuberculosis which gives a
"doughy" feel due to synovial thlckentng, and the recurrent synov1t1s of syphilis which 1$ bilateral and
responds to ant1-leut1o therapy.
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